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INTRODUCTION 

Caspary (1865) was one of the early workers to realize the 
taxonomic value of sclereids in distinguishing species within the 
genus. Van Tiegham (1891) used this character when he observed 
sclereids in the mesophyll of a number of species of Mouriria and 
Memecylon which led him to group both the genera in the sub-tribe 
“Mouririees” under the subfamily “Melastomacees”. Since Van 
Tiegham in his work included neither the author-names of the 
species of Mouriria studied nor citations to specific herbarium 
specimens, it led Foster (1946) to do a complete re-examination of 
the foliar sclereids of Mouriria , utilising an extensive series of 
herbarium collections and he saw that throughout the sixty-nine 
species investigated, the sclereids were restricted in position to the 
ends of the veinlets, regardless of their form. He thus considered 
the presence of terminal foliar sclereids as an important generic 
character of Mouriria which could be utilized in the identification 
of “sterile” and doubtful materials. Since then, many workers 
Morley (1953), Rao (1957), Barua and Wight (1958), Tomlinson 
(1959) and Carlquist (1961) have used sclereid characters to assess 
the taxonomic positions of certain angiosperms. 

In the family Loganiaceae, Metcalfe and Chalk (1950) have 
recorded the presence of ‘sclerenchymatous idioblasts’ in the 
mesophyll of Anthocleista, Fagraea , Potalia and Strychnos. More 
recent work by Rao (1965) on the genus Fagraea showed that 
the size and arrangement of the sclereids was different in each of 
three species examined. Preliminary studies on foliar sclereids in 
Fagraea revealed great morphological variation in the structure 
of the sclereid and it was this that led the writer to the present 
investigation of all the species of Fagraea with a view to study 
the anatomy of sclereids and to ascertain their systematic value in 
this genus. 

Materials and Methods :— 

The genus Fagraea though distinctly centered in Malaysia is 
found distributed from Ceylon and the Malabar coast through SE 
continental Asia to South China, Hainan and the southern penin¬ 
sula of Formosa, in the Northern Territory and NE Queensland, 
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and in the Pacific from the Marianas to the Marquesas and the 
Tubuai Islands and New Caledonia in the southwest. (Plate 1). 
The materials for the present investigation were derived partly 
from fresh and partly from herbarium specimens. Fresh material 
was available for four of the species. Of these, F. auriculata, t. 
jragrans and F. ridleyi are growing in the Botanic Gardens, while 
material of F. crenulata was collected from trees growing at Farrer 
Road and in the campus of the University of Singapore. Material 
for the rest of the species was taken from herbarium sheets at the 
Singapore Botanic Gardens Herbarium and material for ten of the 
species, was very kindly sent from the herbarium at Leiden by Dr. 
P. W. Leenhouts (see below for details). 

The following specimens were used in the study: — 

1. F. acuminatissima Merr., Ngadiman SFN. 36671 at 

Pengkalan Raja, Pontian, Johore, Malaya. June 1939. 

SING. 

2. F. annulata Hiern., Versteeg G. 1237. Between Zandroort 

and Sabang, W. New Guinea. June 1907. LEIDEN. 

3. F. auriculata Jack, Fresh specimens, Singapore Botanic 

Gardens.* 

4. F. beteriana Benth., Barrett J.H. N.G.F. 4231 at Rouna 

Gorge, Sogeri Central District Papua. August 1951 

SING. 

5. F. blumii G. Don, Wray L, 1992. SING. 

6. F. bodenii Wernh., Carr C.E. 14132 at Alola, Papua. 

January 1936. SING. 

7. F. calcarea Henders, Henderson M.R. 25036 at Bukit 

Chintamani, Pahang, Malaya. October 1931, SING. 

8. F. carnosa Jack, Sinclair J. 7948 at Belara Forest Reserve, 

Trengganu, Malaya. July 1953. SING. 

9. F. carstensensis Wernh., van Royen P. et Sleumer H. 7755, 

Tamran Mts., W. New Guinea, November 1961. 

LEIDEN. 

10. F. ceilenica Thunb., Burkill H.M. 2421 at Fraser’s Hill, 

Pahang, Malaya. August 1960. SING. 

11. F. crenulata Clarke, Fresh specimens. Singapore. * 

12. F. curdsii K & G, Curtis 1676 at Tanjong Tirie Kedah, 

Malaya. September 1890. SING. 

13. F. elliptica Roxb., Henderson M.R. 19658 at Sungei Keteh, 

Kelantan, Malaya. October 1927. SING. 
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14. F. eymae Baker, Versteeg Chr. BW. 3070, Wissel Lakes, 

West New Guinea. September 1955. LEIDEN. 

15. F. fastigiata Bl. L. 908. 127-208, Java ? 18—. LEIDEN. 

16. F. fragrans Roxb., Fresh specimens, Singapore Botanic 

Gardens. * 

17. F. gardenioides Ridl., Burkill H.M. 2384 at Fraser’s Hill, 

Pahang, Malaya. August 1960. SING. 

18. F. gitingensis Elm., Lam. H.J. 3264, P. Karakelang, Talaud 

Islands, Celebes. April 1926. LEIDEN. 

19. F. gracilipes A. Gray, Kostermans A. 371 at Manokwari, 

Momi, New Guinea. September 1948. SING. 

20. F. involucrata Merr., Sinclair J. 8996 at Mt. Kinabalu, 

Borneo. June 1957. SING. 

21. F. longiflora Merr., Conklin H.C. et Buwala PNH. 80440 

Mt. Province, Luzon, Philippines. April 1963. LEIDEN. 

22. F. macroscypha Baker, Ashton P.S. BRUN. 5203 at Kuala 

Belatong, Brunei. February 1959. SING. 

23. F. racemosa Jack, Nur Md. 25168 at Bukit Sagu, Pahang, 

Malaya. October 1931. SING. 

24. F. resinosa Leenh., Asah v. BRUN 3083 at Bukit Belatong, 

Brunei. June 1958. Sing. 

25. F. ridleyi K & G, Fresh specimens. Singapore Botanic 

Gardens.* 

26. F. salticola Leenh., Saunders J.C. Ill , Eastern Highlands 

District, Terr, of New Guinea. August 1957. LEIDEN. 

27. F. tacapala Leenh., Eyma P.J. 2473 at W. Ceram, Moluccas. 

December 1937. SING. 

28. F. truncata Bl., de Vriese W.H. et Teijsmann J.E. L. 908. 

127-616 Celebes 1859-60. LEIDEN. 

29. F. tubulosa Bl., Ridley H.N. 9738 at Bujong Malacca, 

Perak, Malaya. 1898. SING. 

30. F. umbelliflora Gilg & Bened., Ledermann 9614, Sepik 

Region, E. New Buinea. LEIDEN. 

31. F. woodiana F v M, Womersley J.S. NGF. 15313, Morobe 

District, E. New Guinea. September 1962. LEIDEN. 


(*) A herbarium specimen was made for the Singapore 
Herbarium. 
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The procedures outlined previously by Foster (1955) and Amott 
(1959) were followed to obtain the leaf clearings and macerations. 
The leaf clearings were used to study the density and mode of dis¬ 
tribution of the sclereids and the macerations were used for the 
study of the form, shape and size of the individual sclereid. 
Transverse and paradermal sections were cut to study the struc¬ 
ture of the leaf and the positional relationship of the sclereids, 
and these were stained with Safranin and Fast Green, while clear¬ 
ings and macerations were stained with Safranin alone. 

To obtain the length of the sclereid, the two distant points 
of the arms of the sclereid oriented in opposite directions were 
measured; while for the width, the widest portion of the central 
axis was measured. An average of ten such measurements was 
taken. Sclereid density was assessed by visual observations. 


Observation and Discussion 

Of the thirty-one species investigated, sclereids were present 
in the mesophyll tissues of all the species except Fagraea annulata. 
However a transverse section did show the presence of four or five 
sclereids in the midrib region of the leaf, which was also confirmed 
with leaf clearings. In the remaining thirty species, a single type 
of sclereid was seen in eleven of them, while sixteen others had two 
types of sclereids and three species were found to have three types 
of sclereids. (see Table 1). 

The sclereids found in the various species could be grouped 
together based on their morphology into types like the ASTER, 
COLUMNAR, T-SHAPED and the DENDROID form. 

1. Aster type: — 

This type of sclereid displayed a central body with radiating 
arms and a central lumen. The arms of the sclereid were branched 
or unbranched, with or without spicules and had either short thick 
arms with a lamellated cell wall or long, slender arms having a 
homogenous cell wall. 

For the convenience of description, the aster type sclereids can 
be further classified into different sub-types: — 

Aster Type A has few, short arms which are rarely branching. 
Here the cell wall is thick and lamellated but the central lumen is 
not prominent. This type of sclereid is seen in F. acuminatissima , 
F. carnosa, F. crenulata, F. fragrans, F. gitingensis F. involucrata 
and F. racemosa, (Figs. 1-12). 

Aster Type B has a greater number of arms that are commonly 
branching. The cell wall is thick and lamellated and the central 
lumen is again not prominent. Such sclereids are seen in F. blumii , 
F. bodenii, F. calcarea , F. carnosa , F. eymae, F. gardenioides , F. 
resinosa , F. ridleyi and F. tubulosa , (Figs. 13-26, 69, 70, 74, 75). 
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Aster Type C has unbranched, short, radiating, slender arms. 
The cell wall is homogenous. The relatively large central axis 
encloses a very large central lumen which extends into the tips of 
the arms. This type of sclereid is seen in F. curtisii, F. longiflora 
and F. umberlliflora, (Figs. 27-31). 

Aster Type D has a relatively small central axis with extremely 
long, slender arms. Relative to the size of the central axis, the 
lumen which it encloses is prominent and extends to the tips of the 
arms. The cell wall is thin and homogenous ’ Occasional branching 
of the arms does occur. This type of sclereid is seen in F. 
acuminatissima, F. beteriana, F. calcarea, F. carstensensis, F. 
ceilenica, F. fastigiata, F. gracilipes, F. tacapala, F. truncata, 
F. salticola and F. woodiana, (Figs. 32-49, 68, 71, 81). 

Thus, the aster type sclereid with its radiating arms was seen 
in twenty-seven species and this group was further divided based 
on size and mode of branching into four sub-types. The smallest 
and largest sclereids were seen in this group. The small sclereids 
were seen in F. carnosa, F. curtisii, F. fragrans, F. resinosa and 
F. umbelliflora while the larger ones were seen in F. acuminatissima, 
F. calcarea, F. fastigiata and F. woodiana, (see Table 1). 

2. Columnar type : — 

This type of sclereid was very prominent being at times very 
long and wide. Here the body of the sclereid varied from being 
short to extremely long. In these sclereids the cell wall is thick and 
lamellated while the central lumen is prominent. This columnar type 
of sclereid could be further divided into Subtype A where the arms 
were short and restricted to the very ends of the sclereids, and the 
cell body had an extremely prominent columnar form. Such 
sclereids were seen in F. auriculata, F. macroscypha and F. resinosa 
(Figs. 50-54, 72, 85). In a transverse section of the leaf 
of F. resinosa, the pillar-like sclereids can be seen as vertical 
columns connecting the upper to the lower epidermis, (Fig. 86). 
Sub-type B has arms which arise more or less from the entire 
length of the cell body and hence a prominent pillar-like form is 
not seen. Also these sclereids are much smaller than those placed 
in sub-type A. Such sclereids are seen only in F. ridleyi, (Figs. 55- 
56, 74). 

3. ‘ T’-shaped type :— 

In these sclereids, the cell wall lying next to the upper epidermis 
develops a number of outgrowths that grow in between the tan¬ 
gential walls of the epidermal or hypodermal cells. The vertical arm 
of the ‘T-shaped sclereid extends for varying distances into the 
mesophyll tissue and occasionally it produces a number of branches. 
The cell wall of the sclereids could be thick and lamellated or thin 
and homogenous. The central lumen is usually prominent. ‘T’- 
shaped sclereids are found in F. acuminatissima, F. auriculata, 
F. beteriana, F. blumii, F. bodenii, F. carnosa, F. fastigiata F. 
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gardenioides, F. gracilipes, F. macroscypha, F. ridleyi, F. salticola T 
F. tacapala, truncata and F. umbelliflora, (Figs: 57-63, 73), 
This type of sclereid though seen in sixteen of the species 
was not very prominent since relatively few such sclereids were 
seen in the leaves. In species where other types of sclereids 
were found besides the ‘T’-shaped form, the latter exhibited 
characters common to the other types of sclereids with regard to the 
nature of the arms, cell wall and lumen. 

4. Dendroid type : — 

This type of sclereid has no typical shape nor a definite pattern 
of branching. The branches of the sclereids appear as tube-like 
filaments with a rather uniform thickness along their length. This 
type of sclereid is seen in only three species, namely F. elliptica , 
F. involucrata and F. racemosa, (Figs. 64-67, 76). 

Foster (1946) working on Mouriria, recognised four types of 
sclereids, namely Parenchymatous, Stellate, Columnar and Filiform. 
Though the parenchymatous and filiform types are not seen in 
Fagraea, the aster type which is alike the stellate type and the 
columnar type are present. In Mouriria, the majority of the species 
showed conspicuously branched polymorphic sclereids as also seen 
in the genus Fagraea and in marked contrast to this, Rao (1957) 
working on Memecylon , recognised three major types of sclereids 
of which the filiform type predominated in eighty-two of the ninety- 
five species investigated. Foster (1946) did record in one species — 
Mouriria cauliflora, the presence of two types of sclereids namely 
columnar and parenchymatous. In Fagraea however, this pheno¬ 
menon of having more than a single type of sclereid in a species 
appears to be very common and in some species like F. acuminatis - 
sima, F. carnosa and F. ridleyi, three different types of sclereids are 
present, (see Table 1). Also Rao (1957) did observe in Memecylon 
cuneatum, thick columnar sclereids alternating with fusiform 
branched sclereids. 

In most of the species the sclereids are rather crowded but 
in the following, F. beteriana, F. crenulata, F. curtisii, F. fragrans, 
F. gardenioides, F. gitingensis and F. involucrata they are sparsely 
distributed, (Figs: 77-80, 83). There appears to be no correlation 
between the sclereid density and the thickness of the leaves. Though 
in some thick leaves like F. bodenii and F. ridleyi the sclereids 
are densely distributed (Fig. 84) there are also those species with 
thick leaves having sparsely distributed sclereids as seen in F. 
curtisii, F. gardenioides and F. involucrata. Again in certain species 
with thin leaves the sclereids were densely distributed as seen in 
F. ceilenica, F. fastigiata and F. umbelliflora (Fig. 82). As has 
been revealed by the present studies, unless more studies are made 
with other angiosperm species, one cannot make any definite in¬ 
ference regarding the relationship between thickness of leaves and 
sclereid density. 
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Distribution of sclereids is predominantly diffuse except in 
F. beteriana , F. crenulata, F. fragrans, F. gardenioides, F. git in- 
gensis and F. involucrata where the sclereids were seen in both the 
diffuse and terminal positions. This predominantly diffuse con¬ 
dition is alike that found in Memecylon (Rao, 1957) but contrasts 
to that seen in Mouriria (Foster, 1946) where the sclereids were 
observed to be mainly in a terminal position. Foster (1955) working 
on Boronella observed that though the sclereids were predominantlv 
terminal in B. crassifolia and B. verticillata, they were predomin¬ 
antly diffuse in B. pane he ri and B. francii though some collections 
of B. pancheri showed a predominantly terminal postition of the 
sclereids. 

Leenhouts (1962) revised the genus Fagraea and recognised 
thirty-one species distinguishing them by using vegetative and floral 
characters like the form of leaves, being crenulate or entire, rounded 
or acute, with or without auricles, the inflorescence being axillary 
or terminal, the flowers being small or large and with a tubular 
or funnel shaped corolla tube. Leenhouts work has been used as 
the basis for names of the species investigated. Leenhouts divided 
the genus into three subgroups but the sclereid types of the different 
species placed by him within the same subgroup vary tremendously. 
In the section Cyrtophyllum which includes F. elliptica, F. fragrans 
and F. umbelliftora, F. elliptica has a single type of sclereid which 
is dendroid in form. F. fragrans has also a single type of sclereid 
which is aster shaped while F. umbelliflora has two types of 
sclereids, one being aster shaped while the other is the ‘T’-shaped 
type. Also the aster type seen in F. fragrans is unlike that found in 
F. umbelliflora. It is also observed that the only three species having 
dendroid type sclereids, namely F. elliptica , F. racemosa and F. 
involucrata , have been each placed in a different section. It there¬ 
fore appears that the sclereid characters of the different species 
of this genus do not seem to be helpful in further substantiating 
the taxonomic classification of Leenhouts based on the criteria 
already mentioned. 

Summary: 

Sclereids were seen to be present amongst the mesophyll tissues 
of the leaf in thirty of the species of Fagraea investigated. Due 
to the great variation in form of the sclereids, these were classified 
into four distinct types namely, aster, columnar, ‘T’-shaped and 
dendroid forms. Presence of more than a single type of sclereid in a 
species was commonly seen and some species like F. acuminatis - 
sima, F. carnosa and F. ridleyi had three different types of sclereids. 

Most of the species had densely distributed sclereids though no 
correlation was seen between the sclereid density and the thickness 
of the leaf. Distribution of the sclereids was predominently diffuse 
and only in a few species was the terminal postion seen together 
with the diffuse sclereids. The sclereid characters do not appear 
to be helpful in substantiating the taxonomic classification of 
Leenhouts. 
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TABLE I 


Species 

Leaf 

thickness 

SCLEREID 

Types 

Length 

Width 

Positional R 

Density 

1 ? 

F. acuminatissima 

512 ^ 

Aa 

256 jx 

52 jx 

1, 3, 4 

N2 




Ad 

426 jx 

35 jx 






T 

454 jx 

32 jx 



2. 

F. annulata 

128 fx 

— 

— 

— 

— 

— 

3. 

F. auriculata 

611 jx 

C 

302 jx 

52 jx 

1, 3 

N2 




T 

530 jx 

50 jx 



4. 

F. beteriana 

398 fx 

Ad 

226 jx 

32 jx 

1, 2, 3, 4 

N3 




T 

220 jx 

28 jx 



5. 

F. bodenii 

511 jx 

Ab 

355 jx 

35 jx 

1, 3, 4 

N1 




T 

284 jx 

25 jx 



6. 

F. blumii 

284 jx 

Ab 

213 jx 

35 jx 

1, 2, 3, 4 

N1 




T 

255 jx 

19 jx 



7. 

F. carstensensis 

327 /x 

Ad 

372 jx 

oo 

CO 

3, 4 

N2 

8. 

F. calcarea 

284 jx 

Ab 

369 jx 

36 jx 

3, 4 

N2 




Ad 

431 jx 

30 jx 
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TABLE 1 — continued 


Species 

Leaf 

thickness 

SCLEREID 

Types 

1 

Length 

Width 

Positional R 

Density 

9. F. carnosa 

412 ju 

Aa 

142 jx 

32 fi 

1, 2, 3, 4 

N2 



Ab 

196 jx 

60 jx 





T 

347 jx 

21 jx 



10. F. ceilenica 

199 jx 

Ad 

309 jx 

22 jx 

2, 3, 4 

N1 

11. F. crenulata 

341 jx 

Aa 

239 jx 

29 jx 

3, 4 

N3 

12. F. curtisii 

525 fi 

Ac 

173 jx 

38 jx 

2, 3, 4 

N3 

13. F. elliptica 

270 fi 

D 

364 jx 

22 M 

2, 3, 4 

N2 

14. F. eymae 

497 fi 

Ab 

338 jx 

35 ^ 

3, 4 

N2 

15. F. fastigiata 

241 fx 

Ad 

830 jx 

38 fi 

1, 3, 4 

N1 



T 

300 jx 

35 /i 



16. F. fragrans 

256 jx 

Aa 

173 jx 

35 jx 

3, 4 

N3 

17. F. gardenioides 

682 p . 

Ab 

393 jx 

47 u 

1, 3, 4 

N3 



T 

369 jx 

35 /x 



18. F. gitingensis 

340 jx 

Aa 

255 jx 

41 jx 

2, 3, 4 

N3 

19. F. gracilipes 

327 jx 

Ad 

312 jx 

16 jx 

1, 3, 4 

N1 



T 

291 jx 

16 ^ 



20. F. involucrata 

426 jx 

Aa 

227 jx 

32 ^ 

3, 4 

N3 



D 

358 jx 

16 ^ 



21. F. longiflora 

284 jx 

Ac 

269 jx 

43 jx 

2, 3, 4 

N2 

22. F. macroscypha 

341 jx 

C 

213 jx 

26 /x 

1, 3, 4 

N2 



T 

324 jx 

29 jx 



23. F. racemosa 

241 ^ 

Aa 

200 jx 

32 jx 

2, 3, 4 

N2 



C 

426 jx 

13 /x 



24. F. resinosa 

511 jx 

Ab 

196 jx 

32 /x 

1, 3, 4 

N2 



C 

350 jx 

42 jtx 



25. F. ridleyi 

525 jx 

Ab 

200 jx 

54 ^ 

1, 2, 3, 4 

N1 



C 

315 jx 

22 ^ 





T 

300 jx 

22 ^ 



26. F. salticola 

600 jx 

Ad 

398 jx 

49 jx 

1, 3, 4 

N2 



T 

284 jx 

32 ^x 



27. F. tacapala 

284 jx 

Ad 

335 jx 

2V 

1, 3, 4 

N2 



T 

213 jx 

16 jx 



28. F. truncata 

369 jx 

Ad 

332 jx 

22 jx 

1, 3, 4 

N2 



T 

426 /x 

16 ^x 



29. F. tubulosa 

256 jx 

Ab 

244 jx 

49 jx 

2, 3, 4 

N2 

30. F. umbelliflora 

213 jx 

Aci 

184 /x 

16 /x 

1, 3, 4 

N1 



T , 

210 jx 

32 jx 



31. F. woodiana 

200 jx 

Ad 

437 /x 

42 jx 

3, 4 

N2 


N1 = Dense 
N2 = Numerous 
N3 = Few 
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Distribution of Fagraea in and around Malaysia. Number indicates the total number of species in each area 
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Plate II. 

Sclereid forms: Fig. 1—F. carnosa. Figs. 2-4—F. crenulata, Figs. 
5-7—F. fragrans, Figs. 8-9—F. gitingensis, Figs. 10-11—F. 
involucrata, Fig. 12—F. racemosa. Figs. 13-15—F. blumii, Fig. 

—F. bodenii, Fig. 17—F. calcarea, Fig. 18—F. carnosa, Figs. 
19-20 F. eymae. Camera lucida drawings, magnification x 100. 
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Plate III. 

Sclereid forms: Figs. 21-22—F. gardenioides, Fig. 23—F. resinosa, 
Fig. 24—F. ridleyi, Figs. 25-26—F. tubulosa, Fig. 2 —F. curtisii, 
Figs. 28-29—F. longiflora, Fig. 32—F. acuminatissima, Figs. 33-34 
—F. beteriana, Fig. 35—F. calcarea, Figs. 36-37—F. carstensensis. 
Camera lucida drawings, magnification x 100. 
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Plate IV. 

Sclereid forms: Figs. 38-39—F. ceilenica, Figs. 40—F. fastigiata, Figs. 
41-42—F. gracilipes, Fig. 43—F. tacapala, Figs. 44-45—F. truncata. 
Figs. 46-47—F. salticola. Camera lucida drawings, magnification 
x 100. 
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Plate V. 

Sclereid forms: Figs. 48-49—F. woodiana, Fig. 50—F. auriculata, Figs. 
51-52—F. macroscypha, Figs. 53-54—F. resinosa, Figs. 55-56—F. 
ridleyi. Camera lucida drawings, magnification x 100. 
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Plate VI. 

Sclereid forms: Figs. 57-58—F. acuminatissima, Fig. 59—F. auriculata. 
Fig. 60—F. blumii. Fig. 61—F. bodenii, Fig. 62—F. carnosa. Fig. 
63—F. gracilipes, Fig. 64—F. elliptica. Fig. 65—F. involucrata, 
Figs. 66-67—F. resinosa. Camera lucida drawings, magnification 
x 100. 
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Plate VII. 

Sclereid forms: Fig. 68—F, tacapala x 105, Fig. 69—bodenii x 61, 
Fig. 70—F. tubulosa x 136, Fig. 71—F. gracilipes x 71, Fig. 
72—F. macroscypha x 92, Fig. 73—F. acuminatissima x 65. 
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Plate VIII. 


Sclereid forms: Fig. 74—F. ridleyi x 109, Fig. 75—F. calcarea x 
95, Fig. 76—F. elliptica x 97. 
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Plate IX. 

Leaf clearings showing sclereid densities. Fig. 77—F. crenulata x 67, 
Fig. 78—F. fragrans x 71. Fig. 79—F. beteriana x 71, Fig. 80— 
F gardenioides x 67, Fig. 81—F. gracilipes x 63, Fig. 82—F. 
ceilenica x 80. 
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Plate X. 

Transverse sections of leaves showing sclereid densities. Fig. 83 F. 
fragrans x 105, Fig. 84—F. ridleyi x 189, Fig. 85—F. auriculata 
x 73. 
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Plate XI. 

Fig. 86—F. resinosa—T.S. leaf showing columnar scalereids x 214, 
Fig. 87—Diagram indicating the positional relations of sclereids. 











